POLYMERS AND OLIGOMERS, THEIR SYNTHESIS, AND ELECTRONIC 

DEVICES INCORPORATING SAME 

This application claims the priority of U.S. Provisional Application Serial No. 

60/275,762, filed March 14, 2001 and U.S. Provisional Application Serial No. 

60/275,443, filed March 13, 2001. 

TECHNICAL FIELD 

The invention relates to polymers and oligomers, methods of their 
synthesis, and electronic devices comprising them. 

BACKGROUND OF THE INVENTION 

The present invention is directed to polymeric compositions useful in 
producing electronic devices. It is an object of the present invention to 
produce stable compositions capable of functioning in a wide variety of 
electronic devices. 

Novel features and advantages of the present invention, in addition to 
those mentioned above, will become apparent to those skilled in the art from 
a reading of the following description or from practice of the invention. 

SUMMARY OF THE INVENTION 

The present invention includes compositions of matter including 
polymers, oligomer and their constituent monomeric units. The present 
invention also includes methods of making the compositions and devices 
made therefrom. 
Polymer 1 

The present invention includes a composition of matter comprising a polymer 
of the general structure: 
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C/R2/D A/R1/B E/R3/F 
5 -(CH 2 ) x -/-0(CH 2 ) x -/-0(CH 2 ) x O- ]] 




wherein 

25 the R1 substituents are independently selected from the group consisting of 
hydrogen, alkyl groups, alkoxy groups, and aryl groups; 

the R2 substituents are independently selected from the group consisting of 
hydrogen, alkyl groups, alkoxy groups, and aryl groups; 

30 

the R3 substituents are independently selected from the group consisting of 
hydrogen, alkyl groups, alkoxy groups, and aryl groups; 

wherein bonds A and B may independently be either ortho, meta or para with 
35 respect to the pyridyl nitrogen; 

wherein bonds C and D may be either ortho, meta or para with respect one another; 
and 
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wherein bonds E and F may be either ortho, meta or para with respect one another; 

wherein Y may be a moiety selected from the group consisting of -(CH2) x -,-(CH2) x O-, 
5 -0(CH 2 ) x - and -0(CH 2 ) x O- wherein x is an integer in the range of 1 to 1 5 inclusive; 
and 

wherein n is an integer greater than 1 . 

10 The R2 substituent is preferably a methoxy group with most preferably at 

least two R2 substituents being methoxy groups. The R3 substituent is preferably a 
methoxy group with most preferably at least two R3 substituents being methoxy 
groups. 

15 It is preferred that the vinyl linkages A and B attach at positions ortho to the 

pyridyl nitrogen. It is also preferred that bonds C and D be para with respect one 
another, and that E and F be para with respect one another. 

It Is also preferred that x be an integer in the range of 1 to 6 inclusive. 
20 Po l vmor 2 



Th e pr e s e nt i nv e nt i on i ncludos a compos i tion of matt e r compr i s i ng a po l ym e r 



of th e g e n e ra l structur e : 



25 



OCH 3 CH3O 



OCH 2 — ((3/ CH2 ° 
CH3O 



OCH3 n 



30 R4 C/R2/D A/R1/B 

-(GHa V/-0(CH^ / 0(CH^ Q- 
wh e r ei n 

35 
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th e R1 sub s t i tu e nts ar e i nd e p e nd e nt l y sele ct e d from th e group cons i sting of 
hydrog e n, a l ky l groups, a l koxy groups, and ary l groups; 

the R2 subst i tu e nts are i ndependently selected from th e group consisting of 
5 hydrogon, a l kyl groups, a l koxy groups, and ary l groups; 

th e R3 sub s titu e nts are i nd e pend e nt l y sele ct e d from th e group cons i sting of 
hydrog e n, alky l groups, a l koxy groups, and ary l groups; 

10 th e R4 6 ub 6 t i tu e nt6 ar e i nd e p e nd e nt l y s ele ct e d from th e group cons i sting of 
hydrogon, alky l groups, a l koxy groups, and ary l groups; 

wh e r ei n bonds A and B may i nd e p e ndent l y b e ei ther ortho, m e ta or para w i th 
r e sp e ct to th e pyridyl n i trog e n; 

15 

wh e r ei n bonds C and D may b e ei th e r ortho , m e ta or para w i th r e sp e ct on e anoth e r; 

wh e r e in bonds E and F may b e oithor ortho , m e ta or para with rospoct on e anoth e r; 

20 wh e r e in bonds G and H may b e ei th e r ortho , m e ta or para w i th r e sp e ct on e anoth e r; 

wher ei n Y may b e a mo ie ty s e l e ct e d from th e group consi s t i ng of - (CH^-.^CHa )^ 
Q(CH^ -x — and 0(CHa ) xQ - wh e r ei n x i s an i nteger i n the range of 1 to 15 i nc l us i ve; 

25 wh e r ei n Z may b e a mo ie ty s ele cted from th e group cons is t i ng of - (CH^ - , - (Chb )xQ-7 
- Q(CHa ^ — and - 0(CH^ ) xO - wh e r ei n x is an i nt e g e r i n th e range of 1 to 15 i nclus i v e ; 

en iu 

wh e r ei n n i s an i nt e g e r gr e at e r than 1 . 

30 

Th e R1, R2, R3 and R4 subst i tu e nt s pr e f e rably ar e m e thoxy group s w i th most 
pr e f e rab l y at least two of th e R1 , R2, R3 and RA sub s titu e nts b ei ng m e thoxy groups. 

35 I t i6 pr e f e rr e d that th e vinyl l inkagos A and B attach at pos i tions ortho to tho 

pyr i dy l n i trog e n. I t i s a ls o pr e f e rr e d that bonds C and D be para w i th r e sp e ct on e 
anoth e r, and that E and F b e para w i th r e sp e ct on e anoth e r. 

I t I s also pr e f e rr e d that x b e an i nt e ger in th e rang e of 1 to 6 inc l us i v e . 

40 

Qtioe mors 1, 2. 3 ^4 



Th e prosont i nvont i on i ncludos a composition of matter compr i s i ng an o li gomor of 
th e gonoral structur e : 



4 




5 R3/R2 C A — RA — B D R4/R5 

wh e r ei n 

th e R1 subst i tu e nt s ar e i nd e p e nd e nt l y s ele ct e d from th e group cons i sting of 
10 hydrog e n, a l kyl groups, alkoxy groups, and ary l group s ; 

th e R2 subst i tu e nts ar e i nd e p e nd e nt l y s ele cted from th e group cons i st i ng of 
hydrog e n, a l ky l group s , a l koxy group s , and ary l group s ; 
th e R3 substitu e nts ar e independ e nt l y s ele cted from th e group cons i sting of 
15 hydrogon, alkyl groups, a l koxy group s , and ary l group s ; 

th e RA subst i tu e nts ar e ind e p e nd e nt l y s ele ct e d from th e group cons i st i ng of 
hydrog e n, a l ky l groups, a l koxy groups, and ary l group s ; 

20 th e R5 6 ub6t i tu e nts ar e i nd e p e nd e nt l y s e l e ct e d from th e group cons i st i ng of 
hydrog e n, alky l groups, a l koxy group s , and ary l group s ; 

wh e r e in bonds A and B may b e ei th e r ortho, m e ta or para from on e anoth e r; 

25 whoro i n bond C may b e e i th e r ortho, m e ta or para w i th r e spect to the respective 
qu i noy l nitrogon as ind i catod by tho dottod l i nos; and 

wh e r ei n bond D may b e ei ther ortho, m e ta or para w i th r e sp e ct to th e r e spect i vo 
qu i noy l n i trogen as i nd i cat e d by the dott e d li n e s. 

30 

Th e R1 , R2, R3, RA, and R5 subst i tu e nts pr e ferab l y ar e m e thoxy groups w i th 
most pr e f e rab l y at l e ast two of th e R1 , R2, R3, RA t and R5 subst i tu e nts b e ing 
m e thoxy groups. 

35 I t is pr e f e rr e d that th e v i ny l li nkag e s A and B attach at pos i t i ons para to on e 

another. 
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Oliqomor 5, 6, 7 & 8 

A compos i t i on of matt e r compr i s i ng an o li gom e r of th e g e n e ra l structur e : 




10 R2 G A R1 B D R3 

wher ei n 

th e R1 subst i tu e nts ar e i nd e pendent l y sel e cted from the group cons i st i ng of 
15 hydrog e n, alkyl groups, a l koxy groups, and ary l groups; 

th e R2 sub 6 t i tu e nts ar e ind e p e nd e nt l y s ele ct e d from th e group con sis t i ng of 
hydrog e n, a l kyl groups, alkoxy group s , a nd ary l group s ; 

20 th e R3 subst i tuonts ar e i nd e pendently soloctod from tho group consisting of 
hydrog e n, alky l groups, a l koxy groups, and ary l groups; 

wh e re i n bond 6 A and B may i nd e p e nd e ntly b e ei th e r ortho, m e ta or para from on e 
anoth e r; 

25 

wher ei n bond C may b e e i th e r ortho or para with r e sp e ct to th e rospoct i vo pyridy l 
n i trog e n as i nd i cat e d by th e dott e d li n e s; and 

wh e r e in bond D may b e ei ther ortho or para with r es p e ct to th e r e sp e ctiv e pyr i dy l 
30 nitrog e n as i nd i cat e d by th e dott e d l in e s. 

Th e R1 ; R2 and R3 subst i tu e nt 6 pr e f e rably aro mothoxy groups w i th most 
pr e f e rab l y at least two of th e R1, R2 and R3 subst i tu e nt s b ei ng methoxy groups. 

35 I t i s pr e f e rr e d that th e v i ny l li nkag e s A and B attach at pos i tion s para to on e 

another. 
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O li gom e rs 9 & 10 



Th e pr e s e nt i nv e ntion a l so i nc l ud e s a compo si t i on of matt e r compr i s i ng an 
o li gom e r of th e g e n e ral s tructur e : 

5 




R3/R2 G A R1 B D R4/R5 

10 

whoro i n 

th e R1 6 ubst i tu e nt 6 ar e i nd e p e nd e nt l y s ele ct e d from th e group consist i ng of 
hydrog e n, a l ky l groups, a l koxy groups, and ary l group s ; 

15 

the R2 subst i tu e nts are i ndependently s ele cted from th e group cons i st i ng of 
hydrogon, a l kyl groups, alkoxy groups, and aryl groups; 

th e R3 6ubst i tu e nt 6 ar e ind e pend e nt l y s ele ct e d from th e group consi s ting of 
20 hydrog e n, alky l groups, a l koxy groups, and aryl group s ; 

th e R4 subst i tu e nts ar e i ndopendont l y soloctod from tho group cons i st i ng of 
hydrog e n, a l ky l groups, a l koxy groups, and ary l groups; 

25 th e R5 s ubstitu e nts ar e ind e p e nd e nt l y s e l e cted from th e group con sis t i ng of 
hydrog e n, a l ky l groups, a l koxy group s , and ary l groups; 

wh e r ei n bonds A and B may i nd e p e nd e ntly b e ei thor ortho, mota or para from ono 
anoth e r. 

30 

Bonds C and D may attach at any pos i t i on onto r i ngs R2/R3 and R4/R5, 

r e sp e ct i v el y, a l though it ii s pr e f e rr e d that they attach as shown abov e . 

Th e R1 substitu e nt pr e f e rab l y i s a mothoxy group with most pr e f e rab l y at 
35 le ast two of th e R1 subst i tu e nts b e ing m e thoxy groups. 
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5 



15 



30 



O li gomors 11, 12 & 13 



Th e pr e s e nt i nv e ntion a l so i nc l udes a compos i t i on of matt e r compr is ing an o l igom e r 
of th e g e n e ra l structur e : 




CH 3 0 

X " 7 " 'V^S> 




0CH3 



10 R2 C A RA — B D R3 

wh e r ei n 



th e R1 subst i tu e nts ar e i nd e p e nd e nt l y s el ect e d from th e group cons is t i ng of 
hydrog e n, a l ky l groups, alkoxy groups, and ary l groups; 

th e R2 subst i tu e nts ar e ind e p e nd e nt l y s ele ct e d from th e group con sis t i ng of 
hydrog e n, a l ky l groups, a l koxy groups, and ary l groups; 



th e R3 substitu e nts ar e ind e p e nd e nt l y s e l e cted from th e group con sis t i ng of 
20 hydrog e n, a l ky l groups, a l koxy groups, and ary l groups; and 

wh e r ei n bonds A and B may ind e p e nd e nt l y b e ei th e r ortho, m e ta or para from th e 
pyr i dy l n i trog e n. 

25 Th e R1 , R2 and R3 subst i tu e nts pr e f e rab l y ar e m e thoxy groups with mo 6 t 

pr e f e rably at l e ast two of th e R1 , R2 and R3 subst i tu e nts b ei ng m e thoxy groups. 
Thr ee of th e R2 and R3 subst i tu e nts may also pr e ferab l y b e m e thoxy groups. 



Po l ym e r 6, 7, 8, & 9 



A compos i t i on of matter compr i sing a polymer of th e g e neral structuro: 

CH 3 q 

~ OCH3 




0CH3 



C/R2/D A/R1/B E/R3/F 

-tCHa V/ - 0(CH^ / (CHa^O / 0(CH^ O- 

5 

wh e r ei n 

th e R1 subst i tu e nts ar e ind e p e nd e ntly s e l e ct e d from th e group cons i st i ng of 
hydrog e n, a l ky l group s , a l koxy groups, and ary l group s ; 

10 

th e R2 subst i tu e nts ar e i nd e p e nd e nt l y s e l e ct e d from th e group cons i sting of 
hydrog e n, a l ky l groups, alkoxy groups, and ary l group s ; 

th e R3 subst i tu e nts ar e i nd e p e nd e nt l y s ele ct e d from th e group consist i ng of 
15 hydrog e n, a l ky l groups, a l koxy groups, and aryl groups; 

wh e r e in bonds A and B may b e ei th e r ortho or para with r e sp e ct on e anoth e r; 

wher ei n bonds C and D may b e e i ther ortho or para w i th r e sp e ct one another; 

20 

wher ei n bonds E and F may b e ei th e r ortho or para w i th r e sp e ct on e another; 

wher e in Y may b e a moi e ty sel e ct e d from th e group cons i st i ng of -(CH^-,-(CI-b)xQ-7 
-Q(CH^ — and - 0(CH^Q - wh e r ei n x is an i nt e g e r i n th e rang e of 1 to 1 5 i nclus i v e ; 
25 and" 

wh e r e in n is an int e g e r gr e at e r than 1 . 



Th e R1 ; R2 and R3 subst i tu e nts pr e f e rab l y ar e m e thoxy group s w i th mo s t 
30 pr e f e rab l y at le ast two of th e R1 , R2 and R3 substitu e nt s b ei ng methoxy groups. 



Th e pr ese nt inv e nt i on i nc l udes a number of b l ock co - polym e r compos i t i ons 

d e r i v e d from tho o li gomors doscribod abovo. 



Sleek Co polym e r of O li gomors 1 . 2, 3 & 4 (Y on l y) 

35 Th e pr e s e nt i nv e nt i on a l so i nc l ud e s a compos i tion of matt e r compr isi ng a 

b l ock co - po l ym e r of th e g e n e ra l s tructur e : 
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R3/R2 C A — R4— B D FM/R5 

-(CHaWH ^O / 0(CH^ / 0(CHa kQ- 

5 

whoroin 

th e R1 subst i tu e nts ar e i nd e p e ndently s ele ct e d from th e group cons i st i ng of 
hydrog e n, a l kyl groups, a l koxy groups, and ary l groups; 

10 

th e R2 sub s titu e nt 6 are i nd e p e nd e nt l y s ele ct e d from th e group cons i sting of 
hydrog e n, alky l groups, alkoxy groups, and ary l group s ; 

th e R3 subst i tu e nt 6 ar e i nd e p e ndent l y s ele ct e d from th e group cons i st i ng of 
15 hydrog e n, alky l groups, alkoxy groups, and ary l group s ; 

th e RA sub 6 t i tu e nt 6 ar e i nd e p e nd e nt l y s ele ct e d from th e group cons i sting of 
hydrog e n, alky l groups, alkoxy groups, and ary l groups; 

20 th e R5 substitu e nts ar e ind e p e ndent l y soloctod from tho group consisting of 
hydrog e n, a l kyl groups, a l koxy groups, and ary l group s ; 

wh e re i n bond 6 A and B may i nd e p e nd e ntly b e ei ther ortho, m e ta or para from on e 
anoth e r; 

25 

wh e re i n bond C may b e e i thor ortho, mota or paro with respect to tho rospoct i vo 
qu i noy l n i trog e n; and 

wh e r e in bond D may b e ei th e r ortho, meta or para w i th r e sp e ct to th e resp e ctiv e 
30 qu i noy l nitrogen; 

wh e r ei n Y may b e a moiety attach e d at any po i nt on rings R2 and R3, and may b e 
so l octod from tho group cons i sting of - (CHa ) x - > (CH^ ^kO-? — 0(CI-b )-x — and - 
0(CH2 ) xO - wh e r ei n x i s an integ e r i n th e range of 1 to 15 i nc l us i v e ; and 

35 

wh e r ei n n i s an i nt e g e r gr e at e r than 1 . 

Th e s e b l ock co - po l ym e re may hav e g e om e tr ies and s ubst i tu e nts as do the 
oligomors from wh i ch th e y ar e d e r i v e d, as d e scr i bed abov e . 

10 



B l ock Co polvmor of O li aomors 1 , 2, 3 & A (Y, R & Z) 



5 Tho prosont i nvontion a l so i ncludos a compos i tion of matt e r compris i ng a block oo 
polym e r of th e gonora l structuro: 




R3/R2 C A — R4— B D R4/R5 

wh e r ei n 

15 

th e R1 subst i tu e nts ar e i nd e p e nd e ntly s ele ct e d from th e group cons i st i ng of 
hydrogen, a l ky l group s , alkoxy group s , and aryl groups; 

the R2 substituonts aro indopondont l y so l octod from th e group cons i st i ng of 
20 hydrogon, a l ky l groups, alkoxy groups, and ary l groups; 

the R3 substituonts aro i ndopondontly so l octod from th e group cons i st i ng of 
hydrogon, a l ky l groups, a l koxy groups, and ary l groups; 

25 th e RA subst i tuonts aro indep e nd e ntly s ele ct e d from th e group cons i sting of 
hydrog e n, alkyl groups, alkoxy groups, and ary l groups; 

th e R5 subst i tu e nts ar e ind e p e nd e nt l y s ele ct e d from th e group cons is t i ng of 
hydrog e n, a l ky l groups, a l koxy groups, and ary l groups; 

30 

th e R6 sub s t i tu e nts ar e i nd e p e nd e ntly s ele ct e d from th e group consisting of 
hydrog e n, a l ky l groups, a l koxy group s , and ary l groups; 

wh e r ei n bonds A and B may i nd e p e nd e nt l y b e e ith e r ortho, mota or para from on e 
35 anoth e r; 

wh e r ei n bond C may be e ith e r ortho, m e ta or para w i th rospoct to tho rospoctiv e 
quinoy l nitrog e n; and 
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wher ei n bond D may b e ei ther ortho, mota or para w i th r e spoot to th e respective 
qu i noyl nitrog e n; 

wh e re i n Y may bo a mo i oty attached at any point on r i ng R6, and may bo so l ootod 
5 from tho group consist i ng of - (CH^V» - (CHa )xO^ — O(Chb )-* — and - 0(0-1^x0 whoroin 
x i s an intogor in th e rang e of 1 to 15 i no l us i vo; 

whoro i n Z may be a moiety br i dg i ng any two points on r i ngs R2 or R3 and R6, and 
may bo s e loctod from tho group consist i ng of (ChU ) * , (CH^ Q^ — 0(CH^ — and 
10 Q(CH^xO - whoro i n x i s an intogor i n tho rango of 1 to 15 inclus i vo; and 

whoro i n n i s an i ntogor groator than 1. 

Those block co po l ymorc may have g e om e tr i es and subst i tuonts, as do tho 

15 o li gom e r s from which thoy aro dor i vod, as d e scr i bod abovo. 



Blo ck Co - po l vmor of Ol i gomors 5, 6, 7 & 8 (Y on l y) 

Th e pr e s e nt i nvent i on a l so i nc l ud e s a compo si t i on of matt e r compr i s i ng a block co 
po l ym e r of th e g e n e ra l s tructur e : 

20 



25 




wh e r e in 

30 

th e R1 substitu e nts ar e indep e nd e nt l y sele ct e d from th e group consist i ng of 
hydrogon, a l ky l groups, a l koxy groups, and ary l groups; 

tho R2 substitu e nts ar e i nd e p e nd e nt l y s ele ct e d from th e group consist i ng of 
35 hydrogon, a l ky l groups, a l koxy groups, and ary l groups; 
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tho R3 subst i tu e nts ar e i nd e p e ndently s e loctod from tho group consist i ng of 
hydrog e n, a l ky l groups, a l koxy groups, and ary l groups; 

wh e r ei n bond6 A and B may i nd e pend e nt l y b e ei th e r ortho, m e ta or para from on e 
5 anoth e r; 

wh e r e in bond C may b e ei th e r ortho, m e ta or para w i th r es p e ct to the r e sp e ct i v e 
pyr i dy l n i trog e n; 

10 wh e r ei n bond D may b e ei th e r ortho, m e ta or para w i th r e spoct to th e r e sp e ct i v e 
pyridy l n i trog e n; 

wh e r ei n Y may b e a moi e ty attach e d at any point on r i ng R2, and may be se le ct e d 
from the group cons i st i ng of ■ (CH^ - , - (CH2 ) x Q-i — Q(CH^ — and - 0(CI-b ) xO - wh e r ei n 
15 x i s an i nt e g e r i n th e rang e of 1 to 15 i nc l us i v e ; 



Th e s e block co - polym e rs may hav e g e om e tr ie s and subst i tu e nts, as do th e 
o li gom e rs from which th e y ar e d e r i v e d, a s d e scr i b e d abov e . 

25 B l ock Co polym e r of O li gom e rs 5, 6, 7 & 8 (Y. R & Z) 

Th e pr ese nt i nv e ntion a l so i nclud e s a composition of matt e r compr i s i ng a 
block co - po l ym e r of th e g e n e ra l structuro: 



whoro i n n is an i nt e g e r gr e at e r than 1 . 



20 



30 




R4 Z 



R2 C 



A R1 B 



D R3 



35 



wherein 



th e R1 subst i tuent 6 ar e i nd e p e nd e nt l y s ele ct e d from th e group cons i st i ng of 
hydrog e n, alky l groups, a l koxy groups, and ary l group s ; 

th e R2 subst i tu e nt 6 ar e i nd e p e nd e nt l y s e l e ct e d from th e group cons i sting of 
5 hydrog e n, alky l groups, a l koxy groups, and ary l groups; 

the R3 substitu e nts ar e ind e p e nd e nt l y s ele ct e d from th e group cons i sting of 
hydrog e n, a l ky l groups, alkoxy groups, and aryl groups; 

10 tho RA subst i tuents ar e i ndopondontly s el ected from th e group consist i ng of 
hydrog e n, a l ky l groups, a l koxy groups, and aryl groups; 

wh e r e in bonds A and B may i nd e pend e nt l y b e eith e r ortho, m e ta or para from on e 
anoth e r; 

15 

wh e r ei n bond C may b e ei th e r ortho, m e ta or para w i th r e sp e ct to th e r e sp e ct i v e 
pyridy l n i trog e n; 

whoro i n bond D may bo oithor ortho, mota or para w i th respect to tho rospoct i vo 
20 pyr i dy l nitrog e n; 

wh e re i n Y may b e a moi e ty attach e d at any po i nt on r i ng R4, and may be s ele ct e d 
from th e group cons i st i ng of - (CHaVXCH^ ^xQ-? — 0(CH^ — and - 0(CH^ ) xO - wh e r ei n 
x i s an i nt e ger in th e rang e of 1 to 15 i nc l usiv e ; 

25 

wh e re i n Z may b e a mo i oty bridg i ng any two po i nts on rings R2 and R4, and may b e 
s ele ct e d from th e group consisting of - (CHaV> - (CHa ^Q^ — Q(CHg )^ — and - 
0(CH^O - wh e r ei n x i s an i nt e g e r in th e rang e of 1 to 15 i nclus i v e ; and 

30 wh e r ei n n is an i nt e g e r gr e at e r than 1 . 

Th e s e b l ock co - polym e rs may hav e g e om e tr ie s and sub s t i tu e nt s a s do th e 

ol i gomers from wh i ch thoy are derived, as descr i bed above. 



35 B l ock Co - po l vm e r of O li gom e rs 9 & 10 (Y Qf4\4 



Tho prosont i nvontion also i ncludos a compos i tion of matter compr i s i ng a block co 
po l ym e r of the g e n e ra l structur e : 



14 




5 R3/R2 G A R1 B D R4/R5 

wh e r ei n 

th e R1 subst i tu e nts ar e i ndopondont l y so l octod from tho group cons i st i ng of 
10 hydrog e n, a l ky l groups, a l koxy groups, and ary l groups; 

th e R2 6 ub s t i tu e nts ar e ind e p e nd e nt l y s ele ct e d from th e group consisting of 
hydrog e n, a l kyl groups, a l koxy groups, and ary l groups; 

15 th e R3 6 ubstitu e nts ar e ind e p e nd e nt l y s ele ct e d from th e group cons is t i ng of 
hydrog e n, alky l groups, a l koxy groups, and ary l groups; 

tho RA subst i tu e nts aro i ndopond e nt l y s ele ct e d from th e group consisting of 
hydrog e n, a l ky l groups, a l koxy groups, and ary l groups; 

20 

th e R5 subst i tu e nt s ar e ind e p e nd e nt l y s ele cted from th e group consisting of 
hydrog e n, a l kyl groups, a l koxy group s , and aryl groups; 

wh e r ei n bonds A and B may b e ei th e r ortho, m e ta or para from on e anothor; 

25 

wh e r ei n Y may b e a mo ie ty attach e d at any po i nt on r i ng s R2 or R3, and may be 
so l octod from th e group cons i st i ng of - (CHaVXCH^ xQ-i — 0(CH^ — and - 
0(CH^O - wher ei n x i s an i nteg e r i n th e rang e of 1 to 15 inclus i vo; 

30 and 

wh e r ei n n i s an i nt e g e r gr e at e r than 1 . 

Th e s e b l ock co - po l ym e rs may hav e g e om e tr i es and subst i tuonts as do tho 
35 o li gom e rs from wh i ch they ar e d e r i v e d, as d e scr i b e d abov e . 
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Block Co - po l ym e r of O li gom e rs 9 & 10 (Y, R and Z on l y) 

The prosont inv e nt i on also inc l udos a compos i t i on of mattor compr i s i ng a block oo 
po l ym e r of th e g e n e ra l structur e : 




R6 R3/R2 C A — R4— B D RA/R5 

10 

wher ei n 

th e R1 subst i tuents are ind e p e nd e nt l y s ele ct e d from th e group cons i st i ng of 
hydrog e n, alky l groups, a l koxy group s , and ary l group s ; 

15 

th e R2 6 ubst i tu e nt 6 ar e i nd e p e nd e nt l y s ele ct e d from th e group con sis t i ng of 
hydrog e n, a l ky l groups, alkoxy groups, and ary l groups; 

th e R3 sub 6 t i tu e nt 6 ar e i nd e p e nd e nt l y s ele ct e d from th e group con s i s t i ng of 
20 hydrogen, a l kyl groups, alkoxy groups, and ary l groups; 

th e RA s ub 6 t i tu e nt6 ar e i nd e p e nd e nt l y sele ct e d from th e group cons i st i ng of 
hydrog e n, a l ky l groups, alkoxy groups, and ary l groups; 
th e R5 substitu e nts ar e i ndep e nd e nt l y s ele ct e d from th e group cons i st i ng of 
25 hydrog e n, a l ky l group s , a l koxy groups, and ary l groups; 

th e R6 substitu e nt s ar e i nd e p e nd e nt l y s ele ct e d from th e group cons is t i ng of 
hydrogon, a l kyl groups, alkoxy groups, and aryl groups; 

30 wh e r ei n bonds A and B may b e ei th e r ortho, mota or para from on e anoth e r; 

wh e r ei n Y may b e a mo ie ty attach e d at any point on r i ng R6, and may b e sele ct e d 
from tho group cons i sting of (CH^V» (CH^ ^Q^ — O(CHa )-* — and - 0(CH^ ) xO whoro i n 
x i s an i ntogor i n th e rang e of 1 to 1 5 inclus i vo; 

35 
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whoro i n Z may bo a mo ie ty br i dg i ng any two po i nts on r i ngs R2 or R3 and R6 f and 
may b e s e lootod from tho group cons i st i ng of - (CH^ ■ , (GHa ^Q-, — Q(Chb )_ » - and - 
Q(CHa ) xO - whoroin x is an i ntogor i n tho rango of 1 to 15 i nc l us i ve; and 

5 an4 

whoro i n n is an i ntoger groator than 1 . 

These block co-polymers may have geometries and substituents, as do the 

10 oligomers from which they are derived, as described above. 

The compositions of the present invention may be used to fabricate a wide 
variety of electronic devices, such as those that may be made in accordance with 
known production procedures. These devices include polymeric light emitting 
devices, including mono- and multi-color devices, color-variable devices, infrared- 

15 emitting devices; so-called SCALE devices, including two-color and multi-color 

SCALE deveices. Other devices in which compositions of the present invention may 
be used include photovoltaic devices and polymer-based transistors. Examples of 
these devices that are disclosed in U.S. patents Nos. 6,004,681; 5,955,834; 
5,858,561; 5,663,573 and several co-pending patent applications serial numbers 

20 09/041,337; 08/902,145; 08/901,888 and 60/187,278, all of which patents and 
patent applications are hereby incorporated herein by reference. 

The compositions of the present invention may be ambipolar such that they 
may be used in layered polymeric devices, and may form part of as electron- or 
hole-transmissive materials and/or light emitting layers, in accordance with known 

25 arrangements. The compositions may also be used as components of blends in the 
devices described above. 
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DETAIL DESCRIPTION OF PREFERRED EMBODIMENT(S) 
In accordance with the foregoing summary of the invention, the following 
represent illustrative examples of the invention, and include the best mode. The 
preferred embodiments herein described are not intended to be exhaustive or to limit 
the invention to the precise variations disclosed. They are chosen and described to 
explain the compositions and methods of the invention, and the application of the 
compositions, so that others skilled in the art may practice the invention. 

The following describe a procedure for making the monomers from which the 
Polymers 1 [[& 2]] (described r e spect i vely in Example Examp l os 1 [[& 2]]) may be 
produced. 

Monomer Synthesis 



18 



Hi, Dr.Epstein, 

Following are the monomer synthetic scheme of Polymer 1 and Polymer2: 



Monomer (1) in Polymer 1: 



RH 2 C 




BrH 2 C 



PPh, 



N 



CH 2 Br 



or P(OEt) 3 



R'H 2 C 




N 

R= PPh3Br 
Monomer (1) 



CH 2 R 




N 



CH 2 R' 



R'= PO(OEt) 2 



Monomer (1) 

(Similar synthetic method can be found from the Macromolecule, 26, 1188-1190, 1993) 
Monomer (2) in Polymer 1: 

OCH-, 



OHC 



OH 



Br(CH 2 ) 6 Br 



OCH 



H 3 CO 



OHC 




CHO 



OCH3 



H3CO 



OCH- 



Monomer (2) 



(Similar synthetic method can be found from the Macromolecule, 26, 1188-1190, 1993) 



Monomer ( 1 ) + Monomer (2) 



Polymer 1 



19 



Example 1 - Polymer 1: 150mq 



This Example shows the synthetic scheme through which a polymer in 
5 accordance with one embodiment of the present invention may be produced. 



10 



BrPPh 3 CH 2 



CH 3 0 




OCH3 



0CH3 L 



0CH3 CH3O 



CH 2 PPh 3 Br + OHC^^^^O(CH2) 6 0-H^^^CHO 



(1) 



OCH3 CH3O 

(2) 



15 

To a stirred solution of 502mg (1 .12mmol) of the dialdehyde (2) and 890mg 
(1.12mmol) of the 1 ,4-pyridylylenebis(triphenylphosphonium) (1) in 150ml THF was 
added dropwise a solution of 10ml KotBu (2M in THF) (excess). The mixture was 
refluxed for 2 h after the addition. Remove the THF and the solid product was 

20 dissolved in CHCI3, and then precipitate from MeOH. The resulting precipitate was 
collected by suction filtration. Further purification by Soxhlet extraction with methanol 
for 12 hours afforded Polymer 1 as a light-yellow solid. The solid product was dried 
in a vacuum oven at 50 °C for 2 days (92% yield). The following NMR data was 
obtained: 1 H-NMR(CDCI 3 ): 1.4 (m, 4 H), 1.6 (t, 4 H), 3.7 (s, 12 H), 3.9 (t, 4 H), 6.7 (s, 

25 4 H), 7.0 (t, 1 H), 7.1 (d, 4 H), 7.5 (d, 2 H). 



20 



Exampl e 2 - Po l ym e r 2: 360 mg 



This Exampl e shows tho synthotic schomo through wh i ch a po l ym e r i n 

5 accordanc e with anoth e r ombod i ment of the present i nv e nt i on may b e produc e d. 



10 




CHO 



OCH 3 CH3O CH3O 



W 



To a st i rr e d so l ut i on of 1 .2 g (2.28 mmo l ) of tho d i a l dohyde (3) and 1 .8 g (2.28 
mmo l ) of th e 1 ,4 - pyr i dy l yl e n e b i s(tr i ph e ny l phosphon i um) (1 ) i n 1 50m l THF was add e d 

20 dropw i s e a so l ut i on of 10m l KotBu (2M in THF) ( e xc e ss). Th e m i xtur e was r e flux e d 
for 2 h aft e r th e add i t i on. R e mov e the THF and th e so li d product was d i sso l v e d i n 
CHCU, and th e n pr e c i p i tat e from M e OH. Th e r e su l t i ng pr e c i p i tat e wa 6 col le ct e d by 
s uct i on f i ltrat i on. Furth e r pur i f i cat i on by Soxhl e t e xtraction w i th m e thanol for 12 hours 
afford e d Po l ym e r 2 as a light - y ell ow sol i d. The so li d product was dri e d in a vacuum 

25 ov e n at 50 °C for 2 days (90% yi el d). Tho fo ll ow i ng NMR data was obta i nod: 4 H- 

NMR(CDCU): 3.7 (d f 18 H), 5.0 (s, 4 H), 6.7 (s, A H), 6.8, (s, 2 H), 7.0 (t, 1 H) t 7.1 (d, 
A H), 7.5 (d, 2 H). 



30 
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Examp le 3 - O li gomer 1:116 roq 

5 

Th i s Examp l e shows th e synth e tic sch e m e through wh i ch an o li gom e r in 

accordanc e with anoth e r e mbod i m e nt of th e pr ese nt i nv e nt i on may b e produc e d. 




m m 



20 

To a st i rr e d so l ut i on of 0.91 g (5.80 mmo l ) of tho A quino li n e carboxa l dehydo (8) and 
2.0 g (2.63 mmo l ) of th e ^^ - d i m e thoxy - l^ - xy l y le n e j - b i s^r i ph e ny l phosphon i um 
ch l or i d e ) (0) i n 50m l e thano l was add e d dropwis e a s o l ut i on of 10ml EtONa (2M i n 
e thano l ) ( e xc e ss). Th e m i xtur e was st i rr e d for 2 h aft e r th e addit i on. R e mov e th e 

25 e thano l and th e so li d product was wash e d w i th h e xan e and wat e r. Dissolv e th e 

product w i th ethy l ac e tat e fo l low e d by f l ash co l umn chromatography (Si02, H e xan e : 
e thy l acotat e ~1:1) gav e th e d e s i r e d product as an orang e solid. Th e so li d product 
was th e n recry s ta lli zed from h e xan e and e thy l ac e tat e to g i v e an orang e crysta l 
(y i o l d-55%). Tho fo ll ow i ng NMR data was obta i nod: 4 H NMR(CDCU): 4.0 (s, 6 H), 

30 7.2 (d, A H), 7.7 (m, 6 H), 7.0 (d, 2 H), 8.1 (d, 2 H), 8.2 (d, 2 H), 8.0 (d, 2 H). 
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Examp le 4 - O li gom e r 2: 60 mg 



5 Th i s Examp l o shows tho synthot i c eohomo through whioh an o li gomor i n 

accordanc e w i th anothor e mbod i ment of tho pros e nt i nvent i on may bo produced. 




15 




+ 



ClPPh 3 CH 2 



CHO 




CH 2 PPh 3 Cl 



20 



25 



30 



To a st i rr e d so l ution of 0.32 g (2.04 mmo l ) of th e '1 - qu i nol i n e oarboxa l d e hyd e (8) and 
0.85 g (1 .21 mmo l ) of th e 1 ,4 - xy l yl e n e- b i s(tr i ph e ny l phosphonium ch l or i d e ) (10) in 
500m l e thanol was add e d dropwis e a s o l ut i on of 10m l EtQNa (2M i n e thanol) 
(oxcoss). Th e m i xtur e wa s st i rr e d for 2 h aft e r th e add i tion. R e mov e th e e thano l and 
th e sol i d product was wash e d w i th h e xan e and wat e r. D i sso l v e th e product with e thy l 
ac e tat e fo ll ow e d by f l ash column chrom e tograpgy (S i Q2, H e xan e : e thyl 
ac e tat e ~1 :1) gav e th e d e s i r e d product as a y ell ow 6 o li d. Th e so l id product was th e n 
r e crystal li z e d from h e xan e and e thy l ac e tat e to g i v e a li ght - yol l ow crystal 
(y iel d-50%). Th e fol l ow i ng NMR data was obtainod: *H - NMR(CDCU): 7.2 (d, 2 H), 
7 A (d, 2 H), 7.7 (m, 8 H), 7.0 (d, 2 H), 8.1 (d, 2 H), 8.2 (d, 2 H), 8.0 (d, 2 H). 
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Exampl e 5 - O li qomor 3: 30 mg 

5 

Th i s Examp le show 6 th e s ynth e tic schem e through which an ol i gom e r i n 

accordanc e w i th anoth e r e mbod i m e nt of th e pr e s e nt i nvent i on may b e produc e d. 




20 To a stirr e d so l ut i on of 1.0 g (6.37 mmo l ) of th e 2 quino li n e carboxa l d e hyd e (11) and 
2.2 g (2. 9 0 mmo l ) of th e [2,5 dimethoxy 1,4 xylyl e n e ] - b i s(tr i ph e ny l phosphon i um 
ch l or i d e ) (9) i n 150m l e thano l was add e d dropwis e a so l ut i on of 10m l EtONa (2M i n 
e thano l ) ( e xc e ss). Th e m i xtur e was st i rr e d for 2 h aft e r th e a dd i t i on. R e mov e th e 
e thano l and th e solid product was wash e d w i th h e xan e and wat e r. Di ss o l v e th e 

25 product w i th ch l oroform fol l ow e d by f l ash co l umn chrom e tograpgy (S i 02, H e xan e : 
e thy l acotatO"1:1) gav e th e d e s i r e d product as an orang e y e llow solid. Th e so l id 
product was th e n r e crysta lli z e d from hoxan e and e thyl acetat e to g i v e an orange 
ye l low crysta l (y iel ds 9%). Th e fo ll ow i ng NMR data was obtainod: 4 H NMR(CDCb fc 
4.0 (s, 6 H), 7.3 (d, A H), 7.5 (m, A H), 8.0 (m, 6 H), 8.1 (m, A H). 

30 
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5 Examp le 6 - O li gom e r 4: 100 mg 



This Examp le s how s th e synth e tic sch e m e through wh i ch an ol i gom e r in 

accordancQ with anothor ombod i mont of tho prosont i nv e nt i on may b e produced. 



10 




25 To a st i rr e d so l ut i on of 3.2 g (20.38 mmo l ) of th e 2 - qu i no li n e carboxa l d e hyd e (11) 
and 8.5 g (12.14 mmo l ) of th e 1 f 4 - xy l y le n e- b i s(tr i ph e ny l pho s phon i um ch l or i d e ) (10) 
i n 100ml e thano l was add e d dropw i s e a s o l ution of 30m l EtQNa (2M i n e thanol) 
( e xc e ss). Th e m i xtur e was stirr e d for 2 h aftor tho addit i on. R e mov e th e ethanol and 
th e so li d product was wash e d w i th h e xan e and wat e r. Dissolv e th e product w i th 

30 ch l oroform fo ll ow e d by f l ash co l umn chrom e tograpgy (S i Q2, H e xan e : e thy l 

ac e tat e ~1:1) gav e th e d esi r e d product a s a li ght - y ell ow so li d. Th e so li d product was 
thon rocryctal l ized from hexane and ethy l ac e tato to g i v e a l i ght - y ell ow crysta l 
(y i o l d-48%). Tho fo ll ow i ng NMR data was obta i nod: 4 H - NMR(CDCU): 7.1 (d, 2 H), 
7.3 (d, 2 H), 7 A (m, A H), 7.7 (m, 8 H), 8.0 (m, 4 H) 



25 
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Exampl e 7 - O li gom e r 5: 10 -mg 



5 Th i6 Examp le shows th e synth e tic sch e m e through wh i ch an o li gom e r i n 

accordanc e with anoth e r embod i m e nt of th e pr e s e nt i nv e nt i on may b e produc e d. 



10 




15 

(«) m 



20 To a stirr e d s o l ut i on of 0.16 g (1 .32 mmo l ) of th e 6 - m e thyl - 2 - pyr i d i n e carboxa l d e hydo 
(12) and 0.5 g (0.66 mmo l ) of tho [2,5 d i mothoxy 1,4 xyly l ono] 
bis(tr i pheny l pho6phon i um ch l or i d e ) (9) i n 50m l e thano l was add e d dropw i s e a 
s o l ut i on of 10ml EtONa (2M i n e thano l ) ( e xc e ss). Th e mixtur e was st i rr e d ov e rn i ght 
aft e r th e add i t i on. R e mov e th e e thano l and th e so li d product was wash e d w i th 

25 hexano and wat e r. D i sso l v e th e product w i th e thyl ac e tat e fo ll ow e d by f l ash co l umn 
chromatography (S i Q2, H e xan e : e thy l ac e tat e "1:1) gav e the d e sir e d product as a 
gr e en sol i d. The sol i d product wa s th e n r e cry 6 ta lli z e d from h e xan e and e thy l ac e tat e 
to g i v e a gr ee n crysta l (y iel d~57%). Th e fo ll ow i ng NMR data was obta i n e d: 4 H- 
NMR(CDCU): 2.5 (s, 6 H), 3.8 (s, 6 H), 6.0 (d, 2 H), 7.1 (d, A H), 7 A (t, 2 H), 7.5 (s, 2 

30 H), 7.7 (d, 2 H). 
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Examp le 8 - O li gom e r 6: 20-mq 



5 Th i s Examplo shows tho synthot i c schome through which an o l igomor i n 

aooordanc e w i th anothor e mbod i m e nt of the pr ese nt i nv e ntion may b e produo e d. 




20 





+ ClPPh 3 CH 2 (Cj) — CH 2 PPh 3 Cl 



m 



To a st i rr e d so l ution of 0.17 g (1.40 mmol) of th e 6 - m e thy l 2 - pyrid i nocarboxa l dehyd e 
(12) and 0.5 g (0.71 mmo l ) of th e 1 Axy l yl e n e- bis(tr i ph e nylphosphon i um ch l or i d e ) 

25 (10) i n 50m l e thano l was add e d dropw i s e a so l ut i on of 10ml EtONa (2M i n e thano l ) 
( e xc e ss). Th e mixtur e was st i rr e d ov e rn i ght aft e r th e addit i on. R e mov e th e ethano l 
and th e so l id product was wash e d w i th h e xan e and wat e r. D i sso l ve th e product w i th 
chloroform fo l low e d by flash column chrom e tograpgy (S i Q2, H e xan e : e thyl 
ac e tat e ~1:1) gave th e d e s i r e d product a 6 li ght - y el low so li d. Th e so li d product was 

30 th e n r e crysta l l i z e d from h e xan e and ethyl acetat e to g i ve a li ght - y e l l ow crysta l 

(y ie ld-52%). Th e fo l low i ng NMR data was obta i nod: 4 H NMR(CDCU): 2.5 (s, 6 H), 
6.7 (d, A H), 7.1 (d, 4 H), 7 A (t, 2 H), 7.5 (d, 2 H) t 7.7 (d, 2 H). 



35 
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5 Ex a mp le 9 - O li gom e r 7: 4 0 mq 



This Examp le 6 how 6 th e synthet i c sch e m e through wh i ch an o li gom e r in 

accordanc e w i th anoth e r e mbodim e nt of th e pres e nt invent i on may be produc e d. 



10 




15 




CHO 



+ 



ClPPh 3 CH 2 




CH 2 PPh 3 Cl 



20 



25 To a st i rr e d so l ut i on of 0.38 g (3.55 mmol) of tho A pyrid i nocarboxa l dohydo (13) and 
1.0 g (1.43 mmo l ) of the 1,4 - xy l y le n e- b i6 (tr i ph e nylphosphon i um chlor i d e ) (10) i n 
50m l e thano l was add e d dropw i s e a solut i on of 10m l EtONa (2M i n e thano l ) 
( e xcoss). The mixtur e was st i rr e d for 3 h aft e r th e add i t i on. R e mov e th e e thanol and 
th e so li d product was wash e d w i th h e xan e and wat e r. D i sso l v e th e product w i th 

30 ch l oroform fo ll ow e d by f l ash co l umn chrom e tograpgy (S i 02, H e xan e : e thyl 

ac e tato-1 :1 ) gav e th e d e s i r e d product as li ght - y el low 6 o li d. Th e so li d product wa 6 
th e n r e crysta ll iz e d from h e xan e and e thy l ac e tat e to g i v e a li ght - y ell ow crystal 
(y ie ld-43%). Tho fo l low i ng NMR data was obta i ned: *H NMR(CDCU): 7.0 (d, A H), 
7.3 (d, A H), 7.5 (d, A H), 8.4 (d, A H). 
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Examp le 10 - O li gomer 8: 30 mq 

Th i s Examp le shows th e synthet i c schem e through wh i ch an o li gom e r i n 

accordanc e w i th anoth e r e mbodim e nt of th e pr e s e nt i nv e ntion may b e produc e d 



OCH 3 




CH 3 Q 



15 




CHO 



+ 



ClPPh 3 CH 2 



CH3O 



OCH3 




CH 2 PPh 3 Cl 



20 



25 To a 6 t i rr e d solut i on of 0.38 g (3.55 mmo l ) of th e 4 - pyr i d i n e oarboxa l d e hyd e (13) and 
1.0 g (1.32 mmol)of th e [2,5 - d i m e thoxy - 1, ' 1 - xy l y l on e ] - b i6 (tr i ph e nylphosphon i um 
ch l or i d e ) (9) i n 50m l e thano l wa s add e d dropw i s e a solut i on of 10m l EtQNa (2M i n 
e thanol) ( e xc e66 ). Th e m i xtur e was st i rr e d for 3 h aft e r th e add i t i on. R e mov e th e 
e thano l and th e 6 ol i d product was wash e d w i th h e xan e and wat e r. D i sso l v e th e 

30 product w i th ch l oroform fo ll owed by flash co l umn chrom e tograpgy (S i 02, H e xan e : 
e thy l ac e tate~1:1) gav e th e d e s i r e d product a s orang e so li d. Th e so l id product was 
th e n r e crycta lli z e d from h e xan e and e thy l ac e tat e to g i v e an orango cry s ta l 



30 



(yio l d-46%). The fo l lowing NMR data wao obta i n e d: *H NMR(CDCU): 3.8 (o, 6 H), 
7.0 (d, A H), 7.3 (d, A H), 7.5 (s, 2 H), 8.5 (d, A H). 



Exampl e 11 - Oligomor 9 : 320 mq 

Th is Exampl e shows th e synth e t i c sch e m e through wh i oh an o l igom e r i n 

accordanc e w i th anoth e r e mbodim e nt of th e pr e s e nt i nv e nt i on may b e produc e d 



10 



OCH 3 




OCH 3 ' 



15 



20 



OCH 3 



on 



CHO 



+ 



ClPPh 3 CH 2 




CH 2 PPh 3 Cl 



CH 3 0 



25 



30 



To a st i rr e d so l ut i on of 0.24 g (0.15 mmol) of th e 2 naphtha l d e hyd e (14) and 0.5 g 
(0.071 mmo l ) of th e [2,5 d i m e thoxy 1,4 xy l y le n e ] - b i s(tr i ph e ny l phosphon i um ch l or i d e ) 
(9) in 50m l e thanol was add e d dropw i6e a so l ut i on of 10m l EtONa (2M i n e thano l ) 
( e xc e ss). Th e m i xtur e w a s 6 t i rr e d for 3 h aft e r th e add i t i on. R e mov e th e e thanol and 
th e so li d product was wash e d w i th h e xan e and wat e r. D i sso l v e th e product w i th 
ch l oroform fo ll ow e d by fla s h co l umn chrom e tograpgy (S i 02, H e xan e : e thy l 
ac e tat e -1 :1) gav e th e d esi r e d product as gr ee n so l id. Th e 6 ol i d product was th e n 
r e crysta lli z e d from h e xan e and e thy l ac e tat e to g i v e a gr ee n crysta l (y iel d~5 9 %). Th e 
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fo ll ow i ng NMR data was obta i ned: *H NMR(CDCU): 3.8 (s, 6 H), 6.7 (s, 2 H), 7.1 (d, 
A H), 7.3 (m, A H), 7.6 (m, 8 H). 
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Examp l e 12 ■ O li gomor 10; 400 mq 

Th is Examp le shows th e synth e t i c 6 ch e m e through wh i ch an o l igom e r i n 

accordanc e w i th anoth e r e mbod i m e nt of th e pres e nt i nv e nt i on may b e produc e d 




15 



20 




CHO 



+ 



ClPPh 3 CH 2 




CH 2 PPh 3 Cl 



25 



To a st i rr e d solution of 0.2 - 1 g (0. 1 5 mmo l ) of th e 2 - naphtha l dohyd e (1 A ) and 0.5 g 
(0.071 mmo l ) of th e [2,5 - d i m e thoxy - 1,^1 - xy l y le n e ] - b i6 (tr i ph e ny l phosphon i um chlorid e ) 

30 (9) i n 50m l e thano l was add e d dropwis e a so l ut i on of 10m l EtONa (2M i n e thano l ) 
(oxcoso). Tho m i xtur e was s tirr e d for 3 h aft e r tho add i tion. Remov e th e e thano l and 
th e so l id product was wash e d w i th h e xan e and wat e r. D i sso l v e th e product w i th 
ch l oroform fo ll ow e d by f l ash column chrom e tograpgy (S i 02, H e xan e : 
ch l oroform-1:1) gav e th e d e sir e d product as li ght - y ell ow so li d (y iel d~50 %). Th e 

35 fol l ow i ng NMR data was obta i nod: 4 H - NMR(CDCb): 3.8 (s, 6 H), 6.7 (s, 2 H), 7.1 (d, 
A H), 7.3 (m, 8 H), 7.6 (m, 8 H). 
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5 



Example 13 - Polym ef-6 

10 

This Exampl e shows th e synth e t i c sch e m e through wh i ch a po l ym e r i n 

accordanc e w i th anoth e r e mbod i m e nt of th e pr e s e nt i nv e nt i on may b e produc e d. 

15 



20 




CHO 



CH 3 Q OCH3 CH3O 



25 

m m 



To a stirr e d so l ut i on of 600mg (1.3'lmmo l ) of th e d i a l d e hyd e (2) and 1.02g 
30 (1.34mmo l ) of th e [2,5 d i m e thoxy 1,4 xy l y le n e ] - bis(tr i ph e ny l phosphon i um ch l or i d e ) 
(9) in 100m l CHCU/EtOH (1:3) woo addod dropw i oo a so l ut i on of 10m l EtONa (2M i n 
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e thano l ) ( e xc e ss). Th e m i xtur e was r e f l ux e d ov e rn i ght aft e r th e addit i on. R e mov e th e 
solv e nts and th e so li d product was wash e d with d il ut e HCI, and th e n dissolv e d in 
CHC I a, and th e n pr e cip i tat e from e thano l . Th e r e su l t i ng pr e c i p i tat e was oo lle ot e d by 
suct i on f il tration. Furth e r purif i cat i on by Soxh le t e xtraction w i th m e thano l for 24 hows 
5 afford e d Po l ym e r 6 as a gr ee n 6 o li d. Th e s o li d product was dri e d i n a vacuum ov e n 
at 50 *C for 2 days (88% y i o l d). Tho fo l low i ng NMR data was obta i n e d: 4 H- 
NMR(CDC I a): 1.4 (m, 4 H), 1.6 (m, 4 H), 3.7 (c, 12 H), 3.9 (t, 4 H), 4,1 (s, 6 H), 6.7 
(s, A H), 7.1 (d, A H), 7.5 (d, 2 H). 

10 

Example 1 4 - Po l ym e r 7; 60 m g 

This Examp le shows th e synth e t i c sch e m e through wh i ch a po l ym e r i n 

accordanc e w i th anoth e r e mbod i m e nt of th e pr ese nt inv e nt i on may b e produc e d. 

15 



OCH 3 




CH 3 Q 



OCH 



20 



25 



CIPPI13CH2 



CH3O 



OCH3 




CH 2 PPh 3 Cl + OHC 




OCH3 CH3O 



0(CH 2 ) 6 0 




CHO 



m m 

30 

To a st i rr e d so l ut i on of 1.0g (2.59mmo l ) of th e d i a l d e hyd e (15) and 1.97g 
(2.59mmo l ) of th e [2,5 d i m e thoxy - 1,4 - xy l yl e n e ] b i s(triph e ny l pho 6 phon i um ch l or i d e ) 
(9) i n 100m l CHCb/EtOH (1:3) was add e d dropw i co a so l ution of 10m l EtONa (2M i n 
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e thano l ) ( e xc e s s ). Th e m i xtur e wa 6 r e flux e d ov e rn i ght aft e r th e addit i on. R e mov e th e 
solv e nts and th e solid product wae wa s h e d w i th d il ut e HC I , and th e n d i s s o l ved i n 
CHCU, and th e n pr e cip i tat e from e thano l . Th e r e su l t i ng pr e c i p i tat e wa s co l l e ct e d by 
s uct i on f il trat i on. Furth e r pur i f i cat i on by Soxh le t e xtraction with m e thano l for 24 houre 
afford e d Po l ym e r 7 as a gr ee n so li d. Th e so li d product was dr ie d i n a vacuum ov e n 
at 50 °C for 2 days (00% y iel d). The fo ll ow i ng NMR data was obta i nod: 4 H- 
NMR(CDCU): =M (m, A H), 1.6 (m, A H), 3.7 (s, 6 H), 3.9 (t, A H), 4,1 (s, 6 H), 6.7 (c, 
2 H), 7.1 (d, A H), 7.5 (m, 6 H). 



Exampl e 15 - Po l ym e r 8: 70 mq 

Th is Examp le shows th e synth e tic s ch e m e through wh i ch a po l ym e r i n 

accordanc e w i th anoth e r e mbod i m e nt of th e pr e s e nt i nv e nt i on may b e produc e d. 



15 



OCH 3 




CH 3 Q 



20 



25 



pCH 3 



ClPPh 3 CH 2 




CH 2 PPh 3 Cl + OHC 




)>-0(CH 2 ) 6 0 




CHO 



CH3O 



30 



To a stirred s o l ut i on of 1 .0g (3.07mmo l ) of th e d i a l d e hyd e (16) and 2.33g 
(3.07mmo l ) of th e [2,5 - d i m e thoxy - 1,'1 xy l y le n e ] - b i s(tr i ph e ny l phosphon i um ch l orid e ) 
(0) i n 100ml CHCU/EtOH (1:3) woo addod dropw i co a so l ut i on of 10ml EtONa (2M i n 
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solv e nts and th e so li d product was wash e d with d il ut e HC I , and th e n d i ssolv e d i n 
CHC I 3, and th e n pr e c i p i tat e from e thano l . Th e r es u l t i ng pr e cip i tat e wa 6 co lle ct e d by 
s uct i on fi l trat i on. Furth e r pur i f i cat i on by Soxhl e t e xtract i on w i th m e thano l for 24 hours 
afford e d Po l ym e r 8 as a gr ee n so li d. Th e solid product was dr ie d in a vacuum ov e n 
at 50 *C for 2 days (90% y i o l d). Th e fol l ow i ng NMR data was obta i n e d: ^H- 
NMR(CDCIa): 1.4 (m, A H), 1.6 (m, A H), 3.7 (s, 6 H), 3.9 (t, A H), 4,1 (s, 6 H), 6.7 (s, 
2 H), 7.1 (d, A H), 7.5 (m, 8 H). 



Examp le 16 - Po l ym e r 9: 110 mq 

Th i s Exampl e show s th e s ynth e t i c s ch e m e through wh i ch a po l ym e r i n 

accordanc e w i th anoth e r e mbod i m e nt of th e pr e s e nt i nv e nt i on may b e produc e d. 




CH3O 



O 



pCH 3 



OCH3 




OCH 3 



CH3O 



OCH 3 



CH3O 
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To a 6 t i rr e d s o l ution of 2.0mg (4.48mmo l ) of th e d i a l d e hyd e (2) and 3.1 4 g 
(4.48mmol) of th e l^ - xylyl e n e- b i sftr i ph e ny l phosphon i um chlor i d e ) (10) i n 100m l 
CHCIa/EtOH (1 :3) was addod dropw i so a so l ution of 10m l EtONa (2M i n e thanol) 
(oxgoss). Th e m i xturo was rof l uxod ovorn i ght after th e add i t i on. Romov e th e so l v e nts 
5 and th e 6 ol i d product was wa s h e d w i th dilut e HC I , and th e n d i sso l v e d in CHCU, and 
th e n pr e c i pitat e from e thano l . Th e r e su l t i ng prec i p i tat e was co lle ct e d by suction 
f il trat i on. Furth e r pur i ficat i on by Soxh le t e xtract i on with m e thano l for 24 hours 

afford e d Po l ym e r 9 as a l mo s t li ght ye l low so l id. Tho so li d product was dri e d i n a 

vacuum ov e n at 50 °C for 2 days (88% y i e l d). Th e fo l low i ng NMR data was obtainod: 
10 *H NMR(CDCU): 1.4 (m, 4 H), 1.6 (m, 4 H), 3.7 (s, 12 H), 3.0 (t, A H), 6.7 (s, 4 H), 
7.1 (d, 4 H), 7.5 (d, 4 H). 
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Examp le 17 - Oligomor 11: 300 mq 

Thi s Examp le shews th e synth e tic sch e m e through which an o li gom e r in 

accordanc e w i th another e mbod i ment of th e pr ese nt i nv e nt i on may b e produc e d. 

5 



CH 3 0 




10 




0CH3 



o 

11 

(OEt) 2 PCH 2 




15 



O 



CH 2 P(OEt) 2 



+ 



OHC 




OCH3 



To a s t i rr e d so l ut i on of 1.2 g (10 mmo l ) of th e p - anisa l d e hyd e (18) and 1.32 g (4.0 
mmo l ) of th e monom e r (17) i n 50m l THF was add e d dropw i6e a s o l ution of 10m l 
KOtBu (2M i n THF) ( e xc ess ). Th e m i xtur e was 6 t i rr e d for 1 h aft e r th e add i t i on. 

25 R e mov e th e THF and th e so li d product was wa s h e d w i th h e xan e and wat e r- 
D iss o l v e th e product w i th ch l oroform fo l low e d by f l ash co l umn chrom e tograpgy 
(Si02, H e xan e : e thy l ac e tat e ~1:1) gav e th e d e sir e d product a s li ght - y ell ow 6 o li d. 
Th e 6 o li d product wa s th e n r e cry 6 ta lli z e d from h e xan e and e thy l ac e tat e to g i v e a 
co l or l ess crystal (y i old~<15%). Tho follow i ng NMR data wa s obta i n e d: * H- 

30 MMR(CDCU): 3.7 (s, 6 H), 6.8 (d, A H), 7.0 (d, A H), 7.1 (d, A H), 7.5 (m, 3 H). 
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Examp le 18 - O li gom e r 12: 100 -ma 

Th i6 Examp le shows th e synth e t i o sch e m e through wh i oh an o l igom e r i n 

accordanc e w i th anoth e r e mbod i m e nt of th e pr ese nt i nv e nt i on may b e produc e d. 

5 




CH 3 Q 



O 



(OEt) 2 PCH 2 




O 



CH 2 P(OEt) 2 



+ 



OHC 




pCH 3 



15 



To a 6 t i rr e d s o l ut i on of 1.0 g ( 9 .64 mmo l ) of th e 2,3 - d i m e thoxyb e nza l d e hyd e (19) 
20 and 1.38 g (4.19 mmo l ) of th e monom e r (17) i n 50ml THF w as add e d dropwis e a 
solut i on of 10m l KQtBu (2M i n THF) ( e xc e ss). Th e m i xtur e wa 6 st i rr e d for 1 h aft e r 
th e add i t i on. R e mov e th e THF and th e so li d product wa 6 wash e d w i th h e xan e and 
wat e r. Dis s o l v e th e product w i th ch l oroform fo ll ow e d by flash co l umn 
chrom e tograpgy (S i 02, H e xan e : e thy l ac e tat e ~1:1) gav e th e d e s i r e d product a 6 
25 wh i t e 6 ol i d. Th e sol i d product wa 6 th e n r e cry 6 ta lli z e d from h e xan e and e thy l ac e tat e 
to g i v e a co l orl e ss crysta l (yiold~56%). Th e fo l low i ng NMR data was obta i n e d: 4 H- 
NMR(CDCU): 3.8 (d, 12 H), 6.7 (d, 2 H), 6.0 (t, 2 H), 7.1 (d, A H), 7.2 (d, 4H), 7.5 (t, 1 
H), 7.9 (d, 2 H). 
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Examp le 19 - O l igom e r 13: 100 m a 

Th is Examp le show s th e s ynth e t i c e ch e m e through wh i ch an o li gom e r i n 

accordanc e w i th anoth e r e mbodim e nt of th e pr e s e nt i nv e ntion may b e produc e d 



10 



CH 3 Q 



CH3O 



OCH3 



CH3O 




OCH3 



15 



OCH3 



pCH 3 



O 



(OEt) 2 PCH 2 




o 



CH 2 P(OEt) 2 



+ 



OHC 




OCH3 



OCH 



20 

To a st i rrod so l ution of 0.17 g (0.87 mmo l ) of th e 2,3,4 -tr i methoxyb e nza l d e hyd e (20) 
and 0.12 g (0.35 mmo l ) of th e monom e r (17) in 50m l THF wa6 add e d dropw i6e a 
s o l ution of 10m l KQtBu (2M i n THF) ( e xc e ss). Th e m i xtur e was stirr e d for 1 h aft e r 

25 the add i t i on. R e mov e th e THF and th e so li d product was wash e d w i th h e xan e and 
wat e r. D i sso l v e th e product w i th ch l oroform follow e d by f l ash co l umn 
ohrom e tograpgy (S i 02, H e xan e : e thy l ac e tat e — 1:1) gav e th e d e s i r e d product a s 
wh i to so li d. The so li d product was then reorysta lli z e d from h e xan e and e thyl ac e tat e 
to g i vo a li ght yo l low crysta l (y i o l d~53%). Th e fo ll ow i ng NMR data wa 6 obta i n e d: 4 H- 

30 NMR(CDCU): 3.8 (d, 18 H), 6.7 (s, A H), 7.0 (d, 2 H), 7.2 (d, 2H), 7.5 (m, 3 H). 
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Having shown and described a preferred embodiment of the invention, those 
skilled in the art will realize that many variations and modifications may be made to 
affect the described invention and still be within the scope of the claimed invention. 
Thus, many of the elements indicated above may be altered or replaced by different 
elements which will provide the same result and fall within the spirit of the claimed 
invention. It is the intention, therefore, to limit the invention only as indicated by the 
scope of the claims. 
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ABSTRACT 



The invention relates to polymers and oligomers, methods of their synthesis, 
and electronic devices comprising them. 
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